CLOSED CIRCULAR, SOLENOID

magnetic force at the point tangential to the circle, then by
symmetry the value of H must be the same at every point of
the circle. Let the position of the point be determined by
coordinates #, y having their origin where the cross-section
through the point meets the axis, x being drawn in the direction
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FIG. 62.

of the radius of the circular axis at the origin, y at right angles
to tho plane of the axis. The radius of the circle is 27r(r + #)IL
Hence, if y be the current in the solenoid at each point, taken
per unit of length of the axis, the total current is 2nry, and we
naye by the theorem given at p. 108 above
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In the case of a core lapped round by n turns of fine wire, in
each of which flows a current of strength y, so as to imitate
this solenoid, this equation becomes

(59)

Thus where % is zero, that is for all points within the solenoid
which He on a cylinder drawn through the axis at right angles
to its plane, the value of H is the same, viz., 4ary'. At internal
points outside this cylinder (that is, points for which a is posi-
tive') H is smaller, for points inside the cylinder, greater than taken so that it
